Biochemical characterization of the PH-20 protein on the plasma membrane and inner acrosomal membrane of cynomolgus macaque spermatozoa.
Preparations of sperm membranes (plasma membranes and outer acrosomal membranes) and denuded sperm heads were isolated from macaque sperm, and the PH-20 proteins present were characterized by Western blotting, hyaluronic acid substrate gel analysis, and a microplate assay for hyaluronidase activity. Because we have shown previously that PH-20 is located on the plasma membrane and not on the outer acrosomal membrane, the PH-20 in the membrane preparations was presumed to be plasma membrane PH-20 (PM-PH-20). PM-PH-20 had an apparent molecular weight of 64 kDa and the optimum pH for its hyaluronidase activity was 6.5. The PH-20 associated with denuded sperm heads was localized by immunogold label to the persistent inner acrosomal membrane (IAM) and was presumed to be IAM-PH-20, which included a major 64 kDa form and a minor 53 kDa form. The 53 kDa form was not detected in extracts of denuded sperm heads from acrosome intact sperm that were boiled in nonreducing sample buffer, but was present in extracts of sperm heads from acrosome reacted sperm and in the soluble material released during the acrosome reaction, whether or not the samples were boiled. Substrate gel analysis showed that the hyaluronidase activity of the 53 kDa form of PH-20 was greatest at acid pH, and this activity was probably responsible for the broader and lower optimum pH of IAM hyaluronidase activity. When hypotonic treatment was used to disrupt the sperm acrosome and release the acrosomal contents, less than 0.05% of the total hyaluronidase activity was released. The PH-20 protein released by hypotonic treatment was the 64 kDa form and not the 53 kDa form, suggesting that its source might be the disrupted plasma membranes. Our experiments suggest that the soluble form of hyaluronidase, which is released at the time of the acrosome reaction, is derived from the IAM. This soluble hyaluronidase is composed of both the 64 kDa form and 53 kDa form of PH-20. The 53 kDa form appears to be processed from the 64 kDa form at the time of the acrosome reaction.